Heritability estimates of milk production are numerous. Lasley (3) lists an average based on 30 such reports. Comparisons of estimates from daughter-dam regression and paternal half-sib correlation, however, are not frequent. Bradford and Van Vleck (1) reported a value of .44 from regression for 2,580 pairs and .25 from the intrasire correlation for first lactation deviations from herd-mate averages for the same artificially sired Holstein cows. Rendel et al. (4) and Gravert (2) both reported better agreement between the two methods of estimation used on the same data. Van Vleek and Bradford (5) later found almost identical estimates of heritability from daughter-dam (.448) and granddaughter-granddam (.444) regression on 10,419 first-lactation trios. The corresponding paternal half-sib estimate was .23. The estimated variance components from a sire by herd model for mature equivalent records and deviations gave heritability estimates of about .40 for mature equivalent records from intraherd daughter-dam and granddaughter-granddam regression and also from paternal half-sib correlations.
The analyses reported here are for larger numbers of daughter-dam pairs for the major dairy breeds. The purposes of the analyses were to determine whether the discrepancy between estimates was true for all breeds and to confirm that analyses of deviations and mature equivalent records give different results. records where the daughter and dam were in the same herd were taken from the files of the New York Dairy Records Processing Laboratory. The records were made between 1950 and 1963. Daughter-dam regressions were computed for first-lactation records expressed as deviations from herd-mate averages for each breed. For cows sired artificially, daughter-dam regressions and the paternal half-sib correlation were computed. Grand paternal intraclass correlations were computed for records where the dam was artificially sired. In addition, variance components for mature equivalent records and deviations from herd-mate records of artificially sired Holstein cows were estimated for a random effects model composed of sire, herd, sire by herd, and residual effects. The same was done for records classified by grandsire and herd.
RESULTS AND DISCUSSION
Mean deviations from herd-mate averages and numbers of records and sires are given in Table 1 . The mature equivalent means are shown for the artificially sired Holstein cows. The dams averaged considerably higher than the daughters, indicating an average selection differential for all breeds of about 500 lb of milk.
Heritability estimates for records expressed as deviations are presented in Table 2 . There is remarkable agreement among the estimates for the five breeds for all pairs of daughters and dams. Not as much consistency appears in the estimates obtained from artificially sired cows. The difference between the estimates from regression and from intra-sire correlation was tested statistically by a 5 × 2 weighted squares of means analysis. The weights were the inverses of the estimated variances of the esti- mates. The analysis of variance appears in Table 3 . The difference between the methods of estimation is statistically significant at any reasonable probability level. The F value to test differences in heritability among breeds is less than one, suggesting that there are no major differences in heritability among breeds. Note that the two estimates for a breed are not independent but were considered so for the analysis of variance.
The weighted estimate over all breeds of the difference between the daughter-dam estimate and the paternal half-sib estimate is 0.183. This estimates 2.5 AoA,~ + A~m in the notation of Willham (8) where A~m is the additive maternal genetic variance and A oA,, is the covariance between the additive genetic effects of the individual and the additive maternal genetic effects coming from its mother. This procedure assumes that none of the discrepancy between estimates is due to environmental correlation 
L.D. VAN VLECK AND G. E. BRADFORD
Even though the daughter-dam regressions are nearly the same for all breeds, there are differences among the breeds in the total amount of available genetic variation. This is seen in Table 1 . The total variance of Jersey and Guernsey records is half that of Holstein records. On this basis alone, genetic progress can be only two-thirds as fast for those breeds as for the Holstein breed.
Van Vleck and Bradford (5) also reported for records analyzed as mature equivalent records and not as deviations that the heritability estimates were nearly equal for both the daughter-darn and the paternal half-sib methods. The analysis was for a sire by herd model for which components of variance were estimated. Similar analyses were performed on the larger number of records of artificially bred Holstein cows available in the current study. Results are shown in Table 4 .
The general results are the same as reported earlier (5) . The analyses of deviations by the more complex model lowered the daughter-dam estimates of heritability slightly but had little effect on the estimates from sire components of variance. Interestingly, the heritability estimates from grandsire components were nearly the same as those from sire components. Dropping the interaction effects out of the model changed the estimates only a small amount.
The comparison of the estimates for deviations and for mature equivalent records was striking. The daughter-dam regressions were similar for both ways of expressing a record. Results of the variance component analysis were similar to those found earlier, except that with more data the mature equivalent estimates of heritability from sire components were even higher than those found for the trios of records. Instead of being the same magnitude as the daughter-dam estimates, the sire component estimates for the mature equivalent records were more than half again larger than the daughter-dam estimates. Perhaps a clue concerning the reason for this result was given in the analyses of grandsires by herds. The heritability estimates from grandsire components exceeded unity ! There is undoubtedly confounding of years or seasons with sires, which probably increases the sire component. This confounding could be greater with grandsires, thus biasing the grandsire component of variance upward even more than the sire component. Analyses (7) which also included year-season effects in the model have shown the within-herd estimate of heritability for mature equivalent records from sire components to be about 0.40. The year-season effects accounted for only about 2% of the total variation. However, the likelihood that all of the year-season variance would go into the sire component when year-seasons are ignored seems rather remote. A sizeable (7%) herd by year-season interaction was reported by Van Vleck et aI. (7) . This interaction should increase There is a marked difference in heritability estimates for first-lactation deviations from herd-mate averages between daughter-dam regression and paternal half-sib correlation. If this is a true difference and not a statistical artifact, about 18% of the within-herd variation in first-lactation milk records is due to maternal effects.
Analyses of both deviations and mature equivalent records with a sire by herd components of variance model gave different results for the paternal half-sib correlation. The daughter-dam regression estimates remained about 0.35 to 0.40. The heritability estimates derived from sire and grandsire components of variance for deviations by this model were not different from those obtained by ignoring herd effects. The corresponding estimates for mature equivalent records are outside the probable range of heritability, being much higher than the daughterdam regressions.
Some factors either are biasing the heritability estimates from sire components downward for deviations or upward for mature equivalent records, or both. Further work should be done to discover the reasons for the differences between analyses of deviations from herd-mate averages and mature equivalent records.
